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# d o s e _ r e s p o n s e _ c u r v e . t x t # E s t i m a t i o n o f t h e d o s e -e f f e c t c u r v e u s i n g a G o m p e r t z t y p e f u n c t i o n # a n d t h e w e i g h t e d P o i s s o n d i s t r i b u t i o n s h o w n i n t h e p a p e r i n E q u a t i o n 1 .
# # Reading data of the dicentrics distributions among cells for the dose -effect curve # shown in the paper in Table 2 # dose<-c (0, 0.1, 0.5, 1, 3, 5, 7, 10, 15, 20, 25) ncel<-c (2000, 2000, 2000, 1000, 500, 150, 150, 150, 100, 100, 100) nt<-length(dose) (1999, 1989, 1922, 886, 213, 2, 0, 0, 0, 0, 0) f[,2]= c (1, 11, 78, 108, 192, 23, 4, 0, 0, 0, 0) f [,3]= c(0, 0, 0, 6, 85, 58, 23, 0, 0, 0, 0) f [,4]= c(0, 0, 0, 0, 9, 38, 35, 3, 0, 0, 0) f [,5]= c(0, 0, 0, 0, 1, 15, 35, 18, 3, 0, 0) f [,6]= c(0, 0, 0, 0, 0, 10, 29, 40, 10, 6, 4) f [,7]= c(0, 0, 0, 0, 0, 2, 10, 35, 12, 9, 5) f [,8]= c(0, 0, 0, 0, 0, 1, 9, 25, 21, 10, 5) f [,9]= c(0, 0, 0, 0, 0, 0, 4, 16, 10, 12, 8) f [,10]=c(0, 0, 0, 0, 0, 0, 1, 9, 16, 17, 18) f [,11]=c(0, 0, 0, 0, 0, 0, 0, 4, 7, 13 , 16) f [,12]=c(0, 0, 0, 0, 0, 0, 0, 0, 7, 9, 12) f [,13]=c(0, 0, 0, 0, 0, 0, 0, 0, 7, 6, 7) f [,14]=c(0, 0, 0, 0, 0, 0, 0, 0, 3, 8, 3) f [,15]=c(0, 0, 0, 0, 0, 0, 0, 0, 1, 6, 9) f [,16]=c(0, 0, 0, 0, 0, 0, 0, 0, 3, 1, 4) f [,17]=c(0, 0, 0, 0, 0, 0, 0, 0, 0, 1 , 3) f [,18]=c(0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 3) f [,19]=c(0, 0, 0, 0, 0, 0, 0, 0, 0, 0, -T h e e s t im a t es o f t he p a r am e t e rs o f t h e d o se-ef f e c t c u r v e a n d t h e i r s t a n d a r d e r r o rs a r e , 
T h is i s i n d i c a t i v e t h a t t h e e s t im a t e s of t he p a r am e t e rs m ax im iz e t h e l o gl i k e l i h o o d f u nc t i o n . I f t h e g r a d i e n t v e c t o r we r e n o t c l o s e d t o z e r o t h e s o l u t i o n c o u l d n o t b e v a l i d . T h e n , i t i s s u g g e s t e d t o r u n a g a i n t h e p r o g r am wi t h d i f f er e n t i n i t i a l v a l u e s i n t h e n l m p r o c e d ur e. -M L E $ c o d e g i v e s a n i n t e g e r i n d i c a t i n g w h y t h e o p t i m i za t i o n p r o c e s s of t h e n lm p r o c e d u r e h a s f i n i s h ed . A v a l u e o f 1 o r 2 i n d i c a t e s t h a t t h e r e c u rs i v e
n um e r i c a l pr o c e d u r e f i n a l l y p r o v i d e s a r e l i a b l e s o l u t i o n . F o r o t h e r v a l u e s t h e s o l u t i o n c o u l d n o t b e v a l i d a n d i t i s s u g g es t e d to r u n a g a i n t h e p r o g r am wi t h d i f f er e n t i n i t i a l v a l u e s .
-T h e e s t im a t e d v a r i a n c e -c o v a r i a n c e m a tr i x wi l l b e n e e d e d t o c a l c u l a te c o n f i d e nc e l im i t s . T h e p l o t c an b e c u s t om i ze d c h a n g i n g ( o r ad d i n g ) t i t l e s , c o l o u rs , e t c . R u n t h e c om m a n d h e l p ( p l o t) to o b t a i n i n f o rm a t i o n ab o u t t h e u s a g e a n d t he o p t i o n s of t h i s g r a p h i c a l p r oc e d u r e . p r e dd e r < -de r iv (~b 1 * exp ( -b 2 *e xp ( -b3 * x ) ) * (1 + ( b *x * ( 2 * b1 * ex p ( -b2 * ex p ( -b 3 * x ) ) + 1 ) ) / ( 1 + b * x * ( b 1 * e x p ( -b 2 * e x p ( -b 3 * x ) ) + ( b 1 * e x p ( -b 2 * e x p ( -b3*x)))^2))),c("b1","b2","b3","b" ),function(x,b1,b2,b3,b) NULL) grad<-attr(predder(d,beta0,beta1,beta2,beta3),"gradient") g r a d % * % s i g ma % * % t ( g r a d ) } # Reading data of the dicentrics distribution which the dose has to be estimated # The example corresponds to the 6G simulated whole body irra diation # shown in Table 4 .
# w h o l e b o d y _ d o s e . t x t # T h i s p r o g r a m c a l c u l a t e s t h e e s t i m a t e d d o s e a n d a c o n f i d e n c e i n t e r v a l # A w h o l e b o d y i r r a d i a t i o n i s a s s u m e d
# Maximum number of dicentrics observed in a cell p r e dd e r < -de r iv (~b 1 * exp ( -b 2 *e xp ( -b3 * x ) ) * (1 + ( b *x * ( 2 * b1 * ex p ( -b2 * ex p ( -b 3 * x ) ) + 1 ) ) / ( 1 + b * x * ( b 1 * e x p ( -b 2 * e x p ( -b 3 * x ) ) + ( b 1 * e x p ( -b 2 * e x p ( -b3*x)))^2))),c("b1","b2","b3","b"),function(x,b1,b2,b3,b) NULL) grad<-attr(predder(d,beta0,beta1,beta2,beta3) ,"gradient") g r a d % * % s i g ma % * % t ( g r a d ) } # Reading data of the dicentrics distribution which the dose has to be estimated # The example corresponds to the 6G simulated partial body irradiation with 70% # of irradiated blood, shown in Table 4 . -T h e v a l u e s of t h e g r a d i e n t v e c t o r a r e c l o s e d t o z e r o :
# p a r t i a l b o d y _ d o s e . t x t # T h i s p r o g r a m c a l c u l a t e s t h e e s t i m a t e d d o s e s a n d a c o n f i d e n c e i n t e r v a l # A p a r t i a l b o d y i r r a d i a t i o n i s a
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T h is i s i n d i c a t i v e t h a t t h e e s t im a t e s of t he p a r am e t e rs m ax im iz e t h e l o gl i k e l i h o o d f u nc t i o n . I f t h e g r a d i e n t v e c t o r we r e n o t c l o s e d t o z e r o t h e s o l u t i o n c o u l d n o t b e v a l i d .
T h e n , i t i s s u g g e s t e d t o r u n a g a i n t h e p r o g r am wi t h d i f f er e n t i n i t i a l v a l u e s i n t h e n l m p r o c e d ur e .
-M L E $ c o d e g i v e s a n i n t e g e r i n d i c a t i n g w h y t h e o p t i m i za t i o n p r o c e s s of t h e n lm p r o c e d u r e h a s f i n i s h ed . A v a l u e o f 1 o r 2 i n d i c a t e s t h a t t h e r e c u rs i v e n um e r i c a l pr o c e d u r e f i n a l l y p r o v i d e s a r e l i a b l e s o l u t i o n . F o r o t h e r v a l u e s t h e s o l u t i o n c o u l d n o t b e v a l i d a n d i t i s s u g g es t e d to r u n a g a i n t h e p r o g r am wi t h d i f f er e n t i n i t i a l v a l u e s .
